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izm^mTtmtLX-yy^ (JSLT TNI] tv^o ) ^ftAU:i^(:o^ 
mit^o N i tiiKT**^ 5 9 t^tzib, Mfy'J 3>^±HtufS^^ 
7 tMSy'J ryfrtCN i £+#^y±A-f&- £t5 ? 1£Lv\, i«) 

[0 0 7 2] 

HI 5 IZTF-fm 3 0i^i:, 9 ^OtfcH-i* SrfNK t fco &A $ ^L/:N i tf> K— 

Off 9 l/-f7--;vM«:IL, ^fy'Jn^^^lf^^ 
[0 0 7 3] 

Bute i: x^niiif^o tr- * • > -7 h =t o #is B B a v >; n >mom 

[0 0 7 4] 

07*f>^i H^iCTBRJfO^iftJKOV^r^** 1 ! x 1 0 1 8 a 

t o m s / c m 3 J^T^O — y ^^OjftjR** 1 X 1 0 1 7 a t oms/cm3j^ 

S£lt<^#i)ftS<7>V>-f tl&rt ? 5 X 1 0 1 7 a t oms/cm 3 flT^7)-jW 
lXl0l 7 atoms/cm3 § . ««^RI«S<7>fil(±«!l 

5eTKJ^TT-*-6 0 £ - v trJWDWkBttf 5 X 10 16 atoms/cm 3 
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• * * 

[0 0 7 5] 

v>TI±, r-h^m (01 (a) fcistt***- Mfelil 1 6) *x y f>^L 
T>/^vM^<7)t<7)^^#^M<7)^ilin D p<hv^o 11 1 (b) HtfI-W^&^T 
ti, v-xTOi^KV^ (mi (b) K*5tt& v-*fSi£2 4&J:O f 

K W >f« 2 6) *^ L fc*K5SI<a & <£> £4^#£Eg<7)#S!ip D n ti/^o 
[0 0 7 6] 

X^$t*lJ£ft (JBJLT TPECVDJ fcv^o ) Ht4 0*fflv»4ifc^i& o 
H^(7)f!|-e(i, PECVD^I4 01J, 77X-7^M?^TPECVDCJ:f) 
Ml 2^0j£II&g*fr9fc#0&aF#&4 2 ^X-7«rH4$-li-4fc«!) 

sau 8 1 *mz.z>o 

[0 0 7 7] 

PECVDtt4 OKIi, ^f5feOK^JS-C|g« 1 2 £M^#f?4 2 A L 

[0 0 7 8] 

ifc, J: ^#f?4 2 4 2 rt^flsSr^i-* 

fc*ORiMSf 5 lW^titV^o 1 fcLTfi. m*.\* 

TOUKM^flfft (mr TQMSJ fci/^, ) «:fflv^ 0 
[0 0 7 9] 

I^M^4 6li, m^O^Jtrii, ->7> (S iH4) tff>^< 5 2 £ 
itrTK* (H2) >^5 4 ^tt^HH-^'-K^^tS 6 ffiAUW 

Hit4<5*)^7n-3> 5 8 i: £#££0 flMW*tt*&aU 6 J±, 

vjtt» $ v ? y if* & x xf^rn if* *$c*^» 4 2 & » 

[0 0 8 0] 
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o) 60^ Vy^^^y"6 2 tmz-ho *°>7°6 2 It, 

7°6 ot^»4 2 t^iefia^^v^o @9 n^-r^m^s^4 8 

fi , 4 2 t 9 - aKfr^tf > 7° 6 0 4: O ffl tcgdS $ IXtzELJ) g tfr 

»iit^^*)t - F 7*1/ y t-n > f n-7 (tlT TAPCJ fc^.) 

[0 0 8 1 ] 

ltSltit>*,n^y >vs- 7 0 t £mz-Z>o o- K^-V>^- 6 8 it, 

mTFLte^mu&^mmfrbmfc^mKi 2 ^m^Lxu^y hf t>^-7 0 

Tfi, IttIittLTPECVD»*^^Ltv^ 0 
[0 0 8 2] 

4 2 tn**7 h 7 0 t<Dffl<DW7 2 ZWitzt DjJ? y 

h^>^-7 Op f 3<7)^#^^#f|4 2 F^HSEtL^v^ t^^Tab^o 

ntfTy 7 0rtOl^f«f^4 2 I*)OjC£jgJ; *)iS5< & 

*«t 9 Y^-^y^- 7 0rtlil^U^«fi:J: *) fC?ff#fl 4 2 

1*1 J: OPtEE^^^tLTv^o 
[0 0 8 3] 

f± N 8 0 WJ£(df3^;u^^^^ttTV^ 0 t-^8 0li, ^5X7$jg 

4 2 fil<DiELmZ±g-Z J £2>fztblzm^t>ti& 0 #"*2$Af 8 2 ^^n-n 
>hn-7 5 8i:g^titv^ 0 #"*8l3t1ff 8 4 tt, h 
fn-76 4 ^iLT^-W*°>7'6 0 fcgM£$*LTi/»*o M^Sf 4 2 £ 

o 

[0 0 8 4] 
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f±, Hf^UTii. it5Mlv£#§£^S8 6 i«MI^^S8 6Ct^t:gI 
$tL^±m^8 SiSct^Tm^g 0 t^ii^o Tli9 0 &J:C«^#£y4 2 
f±^Wi^tLTv^ 0 ±SS8 8(i, m±<Offln&mirZ>* v 9 2 £ 

^fAf 8 2 Jtm^xmXZiitzWMJf^*, >7vjl9 2 LT£C?5§ii 
4 2rtKM$-#"*G£a£A1-&o TSi9 2lt j&flfl#L3£ $ 1 2 

*h-& 0 ±iS8 8 £<&wom*wEi^wsr*-*fc*!>fc, Tm*i9 2{i, 

[0 0 8 5] 

mi (a) tc^-r#2i#<7)#Mp a p i oo»ji^rft^ov>-csiw-r*o 

[0 0 8 6] 

*3DK, 1 4 Sr^-r*fe*^36«l 2;m«3*L**t?&#B4 2 <D 

?-*r>/*lftBL9 4 Co^t, ftw^i9 4 KfiA3*L"CV>* fcflXD Bfe< 

* mm. L%&h^-*y z-tz> 0 ^oi^ ans tc o v » t 

KfHo -^TOI^II^t:, fc-* 8 0 t:it^ILtf t >MrtI9 4 

>yym%-t&o m^mxi^ 1 2 ot^sitft^i9 4 

4 tf> rai^4 8 K «fco-a#^L$*L& 0 

[0 0 8 7] 

) o &v*TN i<7)x 7 f > ^I^HIi: i f + 9 4 L/:7 7 1 

50nm~1000 n raOH ? ^#S#iMWi« H H B »f if 1 9 5 
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^ft>^i9 4Ii«t^. (ftHMJillMIfl) o Ml 2±CTMi 
H2 0 t Wx.tf^9XT>fb^5Mi*«fe (PECVD&) J; 

0T*M&liJB2 0 t LTOS i O 2S^)SL^I^t >a'I^I9 4 HbuISM 
a*M1-o Tifclfti** 2 0 <h LTOS i O 2i«tl.f:*t:ffl>/^^*'> 
^ii Ltli, is?y (S iH 4 ) ^'fV^^tftil (N 2 0) X7stf> 
^<tmm (N 2 ) #*#>^fc*fllx.£:*f***>'^1t, fI>7ifWh'> 
U h(Tetra Ethyl Ortho Silicate, J^T l~T 
EOSJ tv^o ) if*#Z"<t&m (0 2 ) 55r^sK>^t*#x.4*"^**>^ 

[0 0 8 8] 

9 o 

[0 0 8 9] 

fti t Lt^Jili^Sy 'J n >i^7"7Xvj^fflM (PECVD) rile 
[0 0 9 0] 

EI 9 £r#fl?. L"C, P E C V D& i &# B H H jC v 'J n »f &3&J&i- J&IR 

if^ii i 0^5(1^ HO v»r, iS-g\tfc (S iH4/H2) tt«£*JfC i : 

So If §S4 2 fl^**X)±^ 1 5 0 P a (1. lTorr) 

^f§S4 2 b*-#fr=f-#y-f* 0 fcO|HHcE«$*L^AP C 6 4 ICioTl 

o ^«1 2oafiE*iia^L*^Jn«^fll^J:o-C— 5feOfflJK, 08*. #2 8 0tC 
ffc£*i& 0 ±m^8 8 hTSfe9 0 tOKOffifljl*^:ti±«ffi8 8 t&ffi.l 2 £ 
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[0 0 9 1 ] 

Jfcv»T!\ MS'>'J 3>H4aC, HI 8 KTsk-TX o 3 0 0 nm^lf? 
[0 0 9 2] 

JfcK, m 1 9 X 7 K\ ^ H B H fy 'J3>114a <D^& < k-TOffllc 

^^ H 3 H <k-r^<7fci: LT#yx.(fK r Fx^y7l/-«L a V—F^g 1 3 
2 is J: Xfltt&k 1 3 4 «t •} „ ^Jx.(^M#tIil^C^ 1 Ek M^^^^X SrJSItffl 
fiTTO 5 6 0mJ/cm2 "t SJSIt^'C, tfcffi v 7 ^ 1 3 6 £i§ LT, * 
t';7°il3 0 £ih L-C^ B B H ® v 'J3>I14a Kflglt U V n 1 

4 a ^ >/p«x.£o 01 9li, ffifflv7^ 1 3 6 V-^ 

[0 0 9 3] 

T\ AltL^V-^oajK»iffl»iW*^W^*##1-*tO-C*&o mi 7 
tt, f£fflv7^tcj:*l/— if3taiKolE'fk : S:^1'iat?**o HI 7 K^-fWCiJ 
v^Tfi, U-fMLCov>t, ffiffl->7^ 1 2 0 OgtHpRX = o ^iM^-t LX 
^tl 8 OJSEOttfflH^tt^^^^tLTv^o B|J*>, fifiy7^fv> 
SB^SriiiSL^V— f^£«tt±, *v*8B55- (J?£t) £«»Lfc V— WJtmzRM 

Lxmitho ^Khu-^ytmm^K^tMifx^m^ mi 7n*rt<t9& 
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♦ • 

[0 0 9 4] 

mi] 

t = A/2 (n-1) (1) 
[0 0 9 5] 

0Jx.tf, K r Fi^ryvP-f(^$I^2 4 8 nmt OT#<7)2 4 8 n m 
jfc-COja^f^l • 5 0 8 tS-ht^ 18 0j£Oftfflg&#lt*fc«&«>K£»±2 
4 4 nm-C&*K S3S^K^fc5e# fcftfcftllK 2 4 4 n mOgHSrffrltfttf 

y y 7 1 & - t \Z£ 19 fSIt^-Cl&o 53S»*J- &g * ft h tz tt> <D 
ffe<£>3^W\ OtMMWkM iL \t S i 0 2 £ ^7X7 C V D , ffi!± CVD^ if X 

[0 0 9 6] 

fifi'>7^iot ^--Fft©— *p»±titfii£K ufiiao t^bm*^ 

[0 0 9 7] 

B B H ^$tL^:l»^^tr^«fr)i 1 4 *fj£f4o 
[0 0 9 8] 

1 4 ^1^- MfeliS 1 6 <h LXMz.it S i O 2 1 £ X^XV^ 

r- hmmm 1 6±o— spur- hsse 1 8 £«n-£ 0 f^t, r- vmm 

m 1 8 ^v^^CLt^i 1 4 gpt- nli^liplWM^y- h#fe 
a* 1 6 ^ILtffiAL, 1 4 co— SB^V-XM^2 4*iO f KH> 

II«2 6^ffM-r^>o -Waot, y-HS118<DT^:fift4, ^h h h 
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* • • 

p n pl 0 Zm&ir&ZttfX^&o 
[0 0 9 9] 

:0ft, HI 2 0 (f) ^#P.SLTl^L7t:§p B mif^ 1 1 1 t TO^SPMIt 
^>«li:j:t)y-7|S2 4 £> J; £/ K l/^ >fHt2 6I*J<7> 
^fcfc^Of&ttfl; £fir 9 o i <0&, V-X mm 2 4 & J: ^ K W 2 6 

m<D±i]i l zitLWi-z>r- vmmi 6 &iv?mmmmmm<7)Uft^. 112 o ( 
f ) zmzLxmrnLtz? y >? z h *-)vtmm.<7)? y? ? y^-^^m^h 

o ^X\ v-MfM2 4 £ XZT KW y%3M2 6 h^nMJfotzWim^tzsbcD^ 

i2o (f) ^m°LxmmLtzv~^mmm 1 1 2£j;o f Fw >mmm i i 
#><tx H20 (f) ^#0s LxmmLtz&mm&m 1 1 4 iiwj^w^K^s^ 

SJ&1-£o itL^J:^. y-M¥M2 4 i: Kl^f >fl*£2 6 tcomW^ 

m.2 2 zmtizmmtfr- vmrnm 1 ^^mm^.-r^^hY- nffia^ 

[0 10 0] 

* 1 0 0°C~ 1 5 0°C<7)^ffi-eo^-^>^3a^Mi-:i:^J: ^ ±fE^> 

* : t^its tL^, 0 zKDXiiz Lx^m^jtm^mxm-nit^Ktz^m^mm 

[0101] 

HufSL^m^^Mxfi^p^^iLr, ^#§14 2ft-f%t>h?-^yy^<Dm 

[0 10 2] 

Ell l£#flSl-;g>^ f-^>^^<7)^#^^ #^1-^.7^*6(7)^7^*^1-0 
:<7)^^-7(i, HI U3ioV^-C^±tC7^1-^I/jN^tL7^^7 7 ( jf »5j«lfi 5 1 
IZ X ^Xftbti/zMM:*^? h)V<Dy97o mi£1-&l!l 2 £#P.s 0 ) cO'lt^^ 
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• * » 

TQMSJ t^oo ) ^fflv^Tto HI li:W7 7(i, [ 
Torr 1/s] QM S t?iM5e£ frfc-f ^ [A] Offi^/Fl" 

o Vyy^^^^KmLX^ 1. E-0 7l±, ixi0- 7 ?rito gif 
fil 7, 1 8*5^^2 8 t:o^t<ogi^^^ h;i/^c,±55*^*>*«E^>ffi* 

aba^fc^to 6;&epti> M/Z=l 7Wi^5:^to H»^Pii> M/Z = 
2 8<?)±§^£7jrf o 
[0 10 3] 
Ell n:^t^7 7^^b^l)J;^:, >f 

, H2 0 («ifffil7i^lil8) t=j6H-r* t#x.^>tt^m^7C^. N2 ( 
iffi2 8, 12-16) CiSf* t#x.^tL*^7C^* s ^f <^£o L 

* k« h 55-ee { ± , Kfcmmu if* mm izitm-rzzt a* & 0 

[0 10 4] 

flffl (iJJLT TQMSJ fcv>9o ) £fflv*fco Z<D7?ytt, f+>Afl^|:o 

[A] Oil (^tt»#*05$S*fcffli!£'t*o ) ^^fo M/Z=l(i 
, H t'ffi^i-^o M/Z = 2(±, H2i:fflit5e M/Z=17ll, 0 

HCffiltio M/Z = 1 8 «t, H 2 0Cffllt^o M/Z = 2 843 i^Off 

[0 10 5] 

113(1, y'j3>l^$^[S]i:i3lt^ii?M<7)^^^t^7 7tl,^ 
o *'<y*SS$ [//m] ^Wr*K*«ft [cm- 3] tf><jfi£7j^- 0 iffl^ffiffcH- 
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^#®-e^MiiE^^x.-c^L7to &mmmmi*. mm&^frh, 3. 0 

[nm/s] , 2. 3 [ n m/ s ] ,1.5 [ n m/ s ] , 0. 8 [nm/s] 

^^/|$OfSh S2, S3, S4(i, ^S^&v^^£>^&/i<7)§|J¥^ 
*§ij-f &o S 1 , S2, S3, S 4t|to y?-7frbt>frZ> £l 4 

Jf > V n »i^(7)if?IS(i:, v"J3>IS4, S3, S 4 , SI <DMK4^ < 
3. 0 [nm/s] 0^i»y'j3>I (SI) Ot|f^h$<, 

^-fita, (5t?i . 4 x i o 1 7 [ c m- 3] ti,^ 0 tfc, 4m~>') ^>m^ 
y'jn>i (si) t<Dm%-&m<D&^mmmm^-?i£, »s 1021100 

[0 10 6] 

TF-fjfyyte, EMtfxmmKtt-rzmmmm [cm- 3] (Dm^^-to wmj? 

XMat, y7>^i:o^T0 1/FS i H4 [SCCM~1] [ZM-fZ* 
1/S i H 4 (DfiJ^-O'li^fflv^Tv^o FS i H 4 (i, y y ii'T.^m^m.'C 

h <5> o W.B. l 3 (i , m t&mxms zv??v--y v^mim * t ^-a- 

(•J-^iiJtc0flt(±6. 7X 1 0-4-e^^o ) , tUL 4(i, Ztib2-D<DT. 

mzmnLte^m^- o-?&m<7)mi±3. 3x10-3^^ ) ^ 

[0 10 7] 

Ell 4\z^^yy\ t z%hm.mmm.K^X, ^Ti:plt^o 
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^-v: 32/ 



[0 10 8] 



[»2] 



F 



outgas 



c 



oxygen 



xN„+C 



-5£<2) 



F, 



[0 10 9] 

C o x y g e n W\ y'Jn XH^OlJ^tflftJ^ Cgastt, BfM#X 
mz-lSyyyJf*) *P<D&mHkBt. Foutgasli, MtfAlzZ Y)!kCtz1f 
XtLXomZHttoommy FS iH4li, yr/^Cii, NS i 
>M>f 0^i#«^7t OOJ/'J 0»fl?) Zm-f 0 Cgasli, IS 

jfttf* (^flx.(f y7>#X) i:ov»T-5Eftib&o fuifi^tfy (F o u t g a 
s/F S i H 4 ) XNSi=Coutgas(i, V&ffXtzX 0 ££fc&3R«j£& 
^cU 1/F S i H 4 ICJt^lJf^o 
[0 110] 

0 15(2:, l/FS iH4 (is7>lfX<Dffi.wL<7)M<7)&9k) C^Coxy 
gen (y'J 3 >IR>4»WBft*«JK) Ofit£7Fl- 0 Z-(D1?7 7frbt>fr& X 9 ^ 
Hjj&L 5<7)£jgEl±F outgas ^itfULT^O. 5£ ( 2 ) &iiJ£1-*o 
[0 111] 

116!i, ff *tf)'J -^i^JSHistt^ai^jiJK^^-f ^77Tab*o l/FS 
iH4 (v^^^oaESOfltOjt^c) CWtSl/S iH4 (y7>^iO 

m<7)&m (om^-to ^<om\*^ mi 40— assris^t-c^Lfe^^^-c 

01 6 H^v»T*r±H^i-*8/h$^^9 7li, Ell 4(07*77 fcHflt? 

^9 7Hi5V»T, JK*Wx (Wx.{fv9>^) ff'^iiiJlCga sii 
, 4X10 16 cm _ 3^5xiO 1 6 cm _ 3<7)^ (liHTl p pmCfflSt^ 
o ) HHtJJRi&o (flUtfv?>#*) + <Z>gR3S««C g a s 

^TK^^HjBHi-AK^ftftCb omb to^ti, IM*#*-ft*&Mj&*<b<W#6 
BjMB^-t&o !Sfl-^^>^JwjBH-r*iK5liaiJRC b ombli, 0. 5ppm 

[0 1 12] 
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v^r#jg mmmjtwm^ x^mm^ ttx^itt h * xvmmtf 1 o miT 

Xhh^o £ h L < fi, irfSTOfi 1 mXTX$>Z> J: 9 Mt9 - t K 

x 19 , yt?m* k& c h 3 y 9 ^ * - v a >mm^ «t &#$^<Bf^fe5&ww $ 

[0 113] 

tf&MUM^ 1 0mXTX&2>£ 9 fc, $ «b K$f £ L < i±, fflflBH#W«i 1 W 
[0 114] 

1 4 £^9 «t 9 KStSSfta i©t Lfctf*, EI8 KfrTJ: 9 h 
%mm 1 6 1 4 0ft^^itt2 2 0t5«±^«R^O^|R$*L-5 

feOt*oTUv>o Hi 8 K^-f «t 9 fc, ^- 1 8t 1 4<7) 

V-^IIit2 4£i:O f KW >|«2 6 t^I^ i9Clf4ilii2 8 Sr^JfiL 

2 £> J: CF&JKEftUV 3 4 £Mc1~ & £ t K X «9 #^#^S^# h tiZ> 0 
[0 115] 

•f&i>v>t LtzU)^ mm** v 7°m*y- vmmm 1 6 tmcmzzG-tzt-c 

[0 1 16] 

mm*mfo^wv*m&<Dmikjji[i;K&^xi$, r ^^m^it^m^y 
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[0 117] 

Oflgbi* lcmSl/cHxiO^ fflJSLT, 1 X 1 0 1 8 ^JilT£ ilflXl 
[0 118] 

mi (a) ^m^xmmLtzmu^-m^m.<D^m^h^x\t, 

x.r. Ell (b) i:|tiM:> ^-Hlil8i:y-Hill6t» 

Jl 1 4 <h75 ? iCOjl|M^Jly^Ha/i$tL, 1 4 f±, MES* l 8<75_t7j 

frW* 22tft^ 2 2 Of 0 7j ICfiMf S V - * flit 2 

4 jSitKK W >ffi^2 6 h^tttU^ 0 
[0 119] 

£fc, Hll (a) ^^SLT^L^MIS^^ao^p^^t^T, Ell 

(b) h^-tj:^^> v- hwmmtr- h^mmt¥-mfemttfz<D}\mz±jj 
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[0 12 0] 

Ell (b) #SflcMO3MKS<0«j6K:*oT*i, T*«#|2 0<O 

m 1 6 ^«i-^>o M&itJf 1 6(i, rmmm2 o_bK&^jft$*L* £1 

[0121] 

1" affile f t > / ^i i: o v^t Ola M L> V— — L 

& o frfB* * y -7°* *Mi(fif7 7^CJ:^7x7 Fiyf > 

[0122] 

KW >^2 6 -Sr^fifc-^&o -W:±o-C, Y- h StI 1 8 (DAl^K^l 
IS H H B ^W<7)-^^^^^f«2 2K&5£$*l*o MfB^v^ 

[0 12 3] 
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^ 2 4 is x V s k ^ >f >wa 2 6 <o&ffi&<n±j] iz&wt h mum m&mm 2 8 <o 

*t2 6 t^S^W^^^O/z^OV-^mMii^ct^ >lSi^i)tL, 
[0 12 4] 

y^JK M££-^f1-£ S U S&(D&mtt&lZm^*<bti1r\ T;V<-^A 

[0 12 5] 

IH^§^*tft-#-^^ ittif A 5 0 0 0^(D±mUn. Mz-lSA 5 0 5 2^<7) 

(iwiA6 o o o^£><D&mwn) ifzitr^^ &m&tt®- (^A2ooot 

£l<Dikmm^ Mz-l$A2 2 1 9&<Dtt®) *fflV*£o 
[0 12 6] 

* t , fia<^?i?£&m* * kjb t> tz o t^o i ^ # & o 

[0 12 7] 

OftMW^ 5 0 nm~ 1 0 0 0 nm<7)f ^tt^^f 
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[0 12 8] 

[01] 
[H12] 

[03] 
[04] 
[0 5] 
[0 6] 
[0 7] 

0o 

[0 8] 
[09] 
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IHo 

[mi o] 

[Ell 1] 
[EI 1 2] 
[El 1 3] 
[El 1 4] 

mi 5] 

[El l 6] 
[Ell 7] 
[EI 1 8] 
[EI 1 9] 
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